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source of movement is the escape of gaseous discharges; 2nd, where the
active agent is steam.
(1) Although not volcanic, in the proper sense of the term, certain
remarkable orifices of eruption may be noticed here, to which the
names of mud-volcanoes, mlses, stdinellen, air-rolcanoe*, and macccd-tiba-a have
been applied (Sicily, the Apennines, Caucasus, Kertch, Taman, mouth of
the Indus). These are conical hills formed by the accumulation of fine and
usually saline mud, which, with various gases, is continuously or intermit-
tently given out from the orifice or crater in the centre. They occur in
groups, each hillock being sometimes less than a yard in height, but
ranging up to elevations of 100 feet or more. Like true volcanoes, they
have their periods of repose, when either no discharge takes place at all,
or mud oozes out tranquilly from the crater, and their epochs of activity,
when large volumes of gas, and sometimes columns of flame, rush out with
considerable violence and explosion, and throw up mud and stones to a
height of several hundred feet. The gases play much the same part,
therefore, in these phenomena that steam does in those of true volcanoes.
They consist of marsh - gas and other hydrocarbons, carbon - dioxide,
sulphuretted hydrogen, and nitrogen, with petroleum vapours. The
mud is usually cold. In the water occur various saline ingredients,
among which common salt generally appears; hence the name, Sake*.
Naphtha is likewise frequently present. Large pieces of stone, differing
from those in the neighbourhood, have been observed among the
ejections, indicative doubtless of a somewhat deeper source than in
ordinary cases. Heavy rains may wash down the minor mud-cones and
spread out the material .over the ground; but gas-bubbles again appear
through the sheet of mud, and by degrees a new series of mounds is
once more thrown up.
There can be little doubt that this type of mud-volcano is to be traced to chemical
changes in progress underneath. Dr. Daubenv explained them in Sicily by the slow
combustion of beds of sulphur. The frequent occurrence of naphtha and of inflammable
gas rather points to the disengagement of hydrocarbons from the access of water to
metallic carbides (pp. 86, 270), possibly sometimes to the destructive distillation of
seams of coal.
In connection with these gaseous emanations, reference may be made here to those
instances, now observed in many parts of the world, where volatile hydrocarbons are
given off from the ground without any visible manifestation of their presence until
they are lighted. Such discharges occur in many of the districts where mud-volcanoes
appear, as in Northern Italy, on the Caspian, in Mesopotamia, in Southern Kurdistan,
and in many parts of the United States. It has been observed that they sometimes
rise in regions where beds of rock-salt lie underneath; and as that rock has been
ascertained often to contain compressed gaseous hydrocarbons, the solution of the
rock by subterranean water, and .the consequent liberation of the gas, has been offered
as an explanation of these fire-wells. But it is where abundant petroleum exists under-
neath that the volatile hydrocarbons are most plentiful. In the oil regions of
.Pennsylvania, for example, certain sandy strata occur at various geological horizons
whence large quantities of petroleum and gas are obtained. In making the borings
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